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I. Introduction 

In the last few years, we have been facing a worldwide trend toward 
comsuming more natural / herbal nutrtional supplements than synthetic / 
chemical compounds. The same trend is affecting the medicinal drug industry 
and specifically the over-the-counter (OTC) drug market. The intention is to 
replace synthetic pharmaceutical excipients with natural herbal food additives. 
Echinacea, as a technical formulation aid, has been found to inherently 
possess binding properties, which can be utilized in pharmaceutical 
formulations as a substitute for chemicals including: povidone, polyethylene 
glycol, cellulose deviatives, etc. Additionally, Echinacea is a natural colorant 
replacing the need to incorporate synthetic dyes in medicinal formulations. 

Echinacea is a plant that grows 1-2 feet tall and has a spiny appearance from 
which it derived its name. The plant is a member of the daisy family and has 
a faint aromatic smell. It grows throughout the United States, but is primarily 
found in states from the Midwest to the prairie regions of Pennsylvania. There 
are several different species of Echinacea - the most common are E. 
angustifolia, E. pallida and E. purpurea. It is a very popular herb in the United 
States and Europe and can be found alone or in combination with many 
herbal nutritional supplements. 

This document presents evidence that substantiates the formulation of 
pharmaceutical solid dosage forms using Echinacea instead of currently 
accepted US Food and Drug Administration (FDA) Generally Accepted As 
Safe (GRAS) ingredients as a technical formulation aid (binding agent). 

2. Procedure 

Several experiments were conducted to evaluate the feasibility of using 
Echinacea as a binding agent in various solid dosage forms. Active materials 
were chosen from among popular OTC and prescription drugs and forms of 
presentations were chosen to cover a variety of common solid dosage forms. 
Experiments identified as Numbers 1 and 2 examined the formulation of 
placebo tablets with echinacea as the binding agent. Experiments 3,4 and 5 
examined the formulation of several OTC drug products. In addition, several 
types of manufacturing technologies were employed to fully evaluate the 
capacity of echinacea for its intended use. All research and development 
activities were performed at the CTS Chemical Industries Ltd: facilities in 
Israel. 



2.1 Raw materials 

2.1 .I Active Materials 

Table 1 presents active ingredients used in these experiments. In general, 
materials should comply with relevant USP/NF monographs and suppliers 
must conform to FDA Good Manufacturing Practice (GMP) regulations. 

Table 1: Active Materials Used in Binding Study Experiments 

Material Specifications Experiment No. 
Acetaminophen USP 3 

Loratadine In House 4 
Dextromethorphan USP 5 
Hydrobromide 

2.1.2 Inactive Materials 

Table 2 presents inactive ingredients used in these experiments. In general, 
materials should comply with relevant USP/NF monographs and suppliers 
must conform to FDA GMP regulations. 

Table 2: Inactive Materials Used in Binding Study Experiments 

Material Purpose Specifications 

I 

Polyethylene Glycol 1 binder 
t 

NF 
6000 
Polyethylene Glycol plastisizer 
4000 
Lactose filler 
Magnesium Stearate lubricant 
Purified Water wetting agent 
Ethanol wetting agent 
Sodium Starch disintegrant 

NF 

NF 
NF 

USP 
USP 
NF 

Glycolate 
Sugar Spheres neutral carrier NF 

2.1.3 Echinacea Specifications 

Table 3 presents material specifications for Echinacea used in these 
experiments. The May-June 2000 issue of the Pharmacopeial Forum 



introduced proposed monographs for Echinacea to be included in the next 
edition of the NF. Copies of these monographs are presented in Appendix A. 
A copy-of a supplier’s Certificate of Analysis is presented in Appendix B. In 
general, we intend to comply with relevant NF monographs and FDA GMP 
regulations and our suppliers will conform to FDA GMP regulations. Dry and 
liquid extracts of E. purpurea have been used in these experiments. Extracts 
of E. angustifolia and E. pallida extracts may be used as well. 

Table 3: Material Specifications for Powdered Echinacea Purpurea Extract 

Test 
Description 
Identification 

Loss on drying 
Pesticide residues 
Heavy metals 
Microbial limits: 
Aerobic bacteria 
Fungi 
Enterobacter and gram-negative 
bacteria 
E. coli 
Staphylocococus aeruginosa 
Salmonella 
Assay: 
Content of Fructofuranosid 

Specification 
Brown, fine powder 
Complies with retention time of 
standard from HPLC assay 
NMT 10.0% 
Complies to purity data sheet 
NMT 0.001% 

< 1000 cfu/g 
< 1000 cfu/g 
< 1000 cfu/g 

absent 
absent 
absent 

NLT 4.0% 

2.1.4 Technologies 

Several manufacturing technologies were evaluated to establish binding 
properties of Echinacea. These are: 

Wet granulation by Fluidized bed technology (using Glatt equipment) 
where Echinacea solution was sprayed on fluidized powder mix. 
Wet granulation by high sheer mixer where Echinacea solution was 
mixed with powders. 
Dry granulation where Echinacea powder was mixed with other 
powders without wetting. 
Pellet preparation using Wurster technology where active material is 
suspended in Echinacea binding solution and sprayed on neutral sugar 
spheres. 



2.2 Formulations and Mhufacturing Procedures 

2.2.1 Experiment 1 

Purpose: 
Purposes of this experiment were twofold. The first was to evaluate the 
binding efficiency of Echinacea in placebo tablets prepared by wet 
granulation. The second was to compare results of tablets prepared with 
Echinacea to tablets prepared without Echinacea. 

Procedure: 
Placebo tablets were prepared according to a standard formula containing a 
weak binder (Polyethylene Glycol 6000) compared with the same composition 
plus Echinacea. 

Formulath: 
Refer to Table 4 

Table 4: Placebo Formulations With and Without Echinacea as a Binding 
Agent 

1 Ingredient 1 Ingredient I Batch No. 270591 
1 Purpose 1 (mgltab) 

Lactose filler 
Polyethylene Glycol binder 
6000 
Echinacea binder 
Magnesium Stearate lubricant 

(Without Echinacea) 

94.2 
5.0 

0.8 

4 



Manufacturinq method: 
Shown in Figure 1 

Figure 1: Manufacturing and In-process Control for Batches No.27059 land 
270592 

RAW MATERIALS CONTROLS 

Lactose Sieving 

+ l-------- 
Fluidized Bed - 
Granulation 

-----------I Temperature , 
L------- 

Magnesium 
Stearate 

I I 
c 

Mixing 
I 

I iabl~t%&h~ 1 
I Hardness I 

___________ { Thickness i 
Friability , 

! Disintearation I 
L _ - -= - - -’ 
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Results: 
The comparative particle size distributions of granulates are shown in Table 5 
and Figure 2. It can be seen that normal gausian distributions with similar 
means are obtained. These results indicate that Echinacea does not change 
granulate particle size distribution in similar formulations prepared with and 
without this ingredient. 

Table 5: Particle Size Analysis for Batch No. 270591 (Without Echinacea) and 
270592 (With Echinacea) 

Batch No. 270591 

SIEVE MEAN TARE TOTAL NET 
OPENING PARTICLE SIZE 

PERCENT CUMULATIVE 
WEIGHT WEIGHT WEIGHT % 

(CL) 
PERCENT % 

(PI (9) (9) (9) 
BOTTOM 0 37.5 332.0 33s 7 R7 ? IA ‘z IA 

‘200 MESH 75 112.5 
100 MESH 150 181 
70 MESH 212 256 
50 MESH 300 362.5 
40 MESH 425 512.5 
30 MESH 600 725 
20 MESH 850 925 
18 MESH 1000 > 1000 
TOTAL 

1 ---.- 

294.31 
I 

311.41 17.1 -*-I 
I 

16.77 ““71 
291.21 323.1 31.9 31.28 

5.0 36.6 35.83 
0.2 11.0 10.78 

288.4 32 
309.2 32 # 
327.2 329.01 1.81 1.801 
336.4 33v.q ".L, ".L"I 
369.4 36,.,, ".L, ".L"I I 
350.1 35 0.11 0.01 0.001 1 

I 102.nl I 

Mean Particle Size : 220.0 micron 

Batch No. 270592 

I SIEVE MEAN TARE TOTAL NET PERCENT ‘&;&II ATIVFI 

OPENING PARTICLE SIZE 
--...1--*,.- 

WEIGHT WEIGHT WEIGHT % 
I (I4 I (4 (9) 

BOTTOM 1 01 
(9) I 

PERCENT % 
(9) 

37.51 332.01 334.21 2~21 7 7.11 7 71 

Mean Particle Size : 220.0 micron 

6 



Figure 2: Particle Size Distribution’ Analysk f&Batch No. 270591 and 
270592 

Batch No. 270591 

Particle Size Distribution 

g 25% 

= 20% 
E 

$ 15% 

37.5 112.5 181 256 362.5 512.5 
Mean Particle Size (microns) 

725 925 

Batch No. 270592 

Particle Size Distribution 

35% 

30% 

25% 

20% 

15% 

10% 

5% 

0% 

37.5 112.5 181 256 362.5 512.5 725 925 
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Comparative tablets’ parameters are presented in Table 6. Tablets 
compressed on the same machine using similar settings resulted in different 
tablet strengths while all other tablet parameters were not changed (weight, 
disintegration, friability). This indicates that Echinacea has binding properties. 

Table 6: Placebo Formulations With and Without Echinacea as a Binding 
Agent - Finished Tablet Parameters 

Test ( Batch No. 270591 1 Batch No. 270592 1 

Description 6 mm Normal 6 mm Normal 

2.2.2 

Concave Concave 
Average weight 101.1 99.7 
(mg/tab) 
Hardness i (KP) 4.85 6.70 
Disintegration. (min) 9:18 9:42 
Friability (%) 0.26 0.18 

Experiment 2 

Purpose: 
The purpose of this experiment was to evaluate the binding efficiency of 
Echinacea in placebo tablets prepared by wet granulation. 

Procedure: 
Placebo tablets were prepared according to a standard formula containing 
Echinacea as a binder. 

Formulation: 
Described in Table 7 

Table 7: Placebo Formulation with Echinacea as a Binding Agent - Batch No. 
080691 

Ingredient Name Ingredient Purpose Quantity 
(mg/tab) 

Lactose filler 124.5 
Echinacea binder 4.4 
Magnesium lubricant 1.1 
Stearate 

8 



Manufacturinq method: 
Shown in F~i&e 3 

Figure 3: Manufacturing and In-process Control for Batch No. 080691 

RAW MATERIALS PROCESS CONTROLS 

Sieving 

I 
c 

I Mixing 1 

Echinacea 
Pure Water 

f-------- 
- - - - - - -1 Granulate LOD 1 

I , 

k 
Mixing 

et-- ,- 

L------2 

-s-m-- 

i Tablet Weight 
I Hardness 
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, Friability 
1 Disintegration 1 ------_- 
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Results: 
Particle size distributions of the granulate are shown in Table 8 and Figure 4. 
It can be seen that normal gausian distribution is obtained as expected from a 
regular wet granulation. 

Table 8: Particle Size Analysis for Batch No. 080691 

Mean Particle Size : 439.4 micron 

Figure 4: Particle Size Distribution Analysis for Batch No. 080691 

Particle Size Distribution 

35% 

30% 

T 25% e 
w 
f 20% 
e 
rr” 15% 

10% 

5% 

0% 

37.5 112.5 181 256 362.5 512.5 725 925 
Mean Particle Size (microns) 

/ 
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Tablet parameters are presented in Table 9. It can be seen that physically 
acceptable tablets (more than 3-4 Kp) can be produced using Echinacea as a 
binder. No additional binder was required. 

Table 9: Placebo Formulation with Echinacea as a Binding Agent - Finished 
Tablet Parameters for Batch No. 080691 

Test Results 
Description 7 mm Flat Bevelled 
Average weight 129.0 
(mg/ta b) 
Hardness (Kp) 8.49 
Friability (%) 0.10 

2.2.3 Experiment 3 

Purpose: 
The purpose of this experiment was to evaluate the binding efficiency of 
Echinacea in acetaminophen tablets’ prepared by wet granulation. 

Procedure: 
Acetaminophen 500mg tablets were prepared according to a typical 
formulation except for the replacement of povidone with Echinacea. 

Formulation: 
Described in Table 10. 

Table 10: Acetaminophen Formulation with Echinacea as a Binding Agent - 
Batch No. 140791 

Ingredient Name Ingredient Quantity 
Purpose 

Acetaminophen 
OwlW _ 

active 500.0 
Echinacea binder 27.0 
Sodium Starch Glycolate disintegrant 21.0 
Magnesium Stearate lubricant 4.5 

11 



Manufacturing method: 
Shown in Figure 5 

Figure 5: Manufacturing and In-process Control for Batch No. 140791 

RAW MATERIALS 

Sieving 
I 

Purified Water 

4 l-------- 
b Fluidized Bed - - -- - -- + Temperature i 
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Lo------- 

Grinding 

EXPLOTAB@ 
Magnesium 

Stearate 
Sieving b 

I 

v 
Mixing 

/ I 

It 
Tablet -- 

Compression 

-------1 
i Tablet Weight , 
I Hardness I 

-------- 1 Thickness ( 
1 

I 

Friability 
Disintegration i ----_-__ 

12 



Results: 
Particle size distributions of the granulate are shown in Table 11 and Figure 6. 
It can be seen that a normal distribution is obtained as expected from a 
regular wet granulation. 

Table 11: Particle Size Analysis for Batch No. 140791 

SIEVE MEAN TARE 
OPENING PARTICLE WEIGHT 

, __i *, /’ ,,. “. 

NET PERCENT CUMULATlVh 
WEIGHT I%) PI 

(9) I (9) 
I (9) 1 * ERCENT (%) 

332.01 338.21 6 21 12.68) 12.68 -.- 
5.9 12.03 24.71 
3.8 7.74 32.45 
5.3 10.83 43.28 
6.1 12.39 55.67 
9.6 19.59 75.25 

10.5 21.35 96.61 
1.7 3.39 100.00 
0.5 1.08 101.08 

Aa 3 

Mean Particle Size : 391.5 micron 

Figure 6: Particle Size Distribution Analysis for Batch No. 140791 

Particle Size Distribution 
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.OO% 
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13 



Tablet parameters are presented in Table 12. It can be seen that physically 
acceptable tablets can be produced using Echinacea as a binder. No 
additional binder was required. 

Table 12: Acetaminophen Tablets with Echinacea as a Binding Agent - 
Resulting Tablet Parameters for Batch No. 140791 

Specifications: 
Product specifications are presented in Table 13. 

Table 13: Acetaminophen Tablets with Echinacea as a Binding Agent - 
Proposed Product Specifications 

Acetaminophen Tablets 
No. 1 Test Parameter 

1 1 Appearance 
Specifications 

. “. . .I 
I 1 Method 
1 13mm, concave white tablets 1 Visual 

2 Identification Meet requirements USP 

3 Average Weight (mgjtablet) 552.5 
Range: 95-105% 

USP 
524.9-580.1 

4 Uniformity of dosage unit meet requirements USP 

5 Hardness (Kp) NLT2 In house 

6 Disintegration (min) NMT 15 USP 
I I I 

7 Friability (%) NMT 1.0 USP 

8 Assay (mg) 500.0 USP 
Range: 90.0 % - 110.0% 450.0-550.0 

9 Dissolution NLT 80%(Q) in 30 min USP 

14 



2.2.4 Experiment 4 

Purpose: 
The purpose of this experiment was to evaluate the binding efficiency of 
Echinacea in Loratadine tablets using direct compression technology. 

Procedure: 
Loratadine IOmg and 20 mg tablets were prepared with Echinacea as a dry 
binder. The same powder mix was used to compress both tablet strengths. 

Formulation: 
Described in Table 14. 

Table 14: Loratadine Formulation with Echinacea as a Binding Agent - Batch 
No. 050794A (10 nag) and 050794B (20 mg) 

Ingredient Name Ingredient “, Quantity (mg/tab) 
Purpose 

Loratadine active 10.0 20.0 



Manufacturinq method: 
Shown in Figure 7 

Figure 7: Manufacturing and in-process Control for Batch No. 050794 A and B 

RAW MATERIALS 

Loratadine 
(micronized) 
Echinacea t-----F I J I 

+ 

Mixing 

Magnesium 
Stearate 

Sieving 

CONTROLS 

i iabl~t~~i~h~ 1 
I Hardness I 

_ _ -I Thickness I 
, Friability 
1 Disintegration i ----_-__ 
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Results: 
Tablet parameters are presented in Table 15. The same powder mix was 
used to compress both strengths. It can be seen that physically acceptable 
tablets can be obtained using Echinacea as a dry binder. No additional binder 
was required. 

Table 15: Loratadine 1 Omg and 20mg tablets with Echinacea as a Binding 
Agent - Resulting Tablet Parameters for Batch No. 050794A (10 mg) and 
0507948 (20 mg) 

(mg/tab) 
Friability (%) 
Hardness (Kp) 

0.19 0.23 
9.90 8.51 

Specifications: 
Product specifications for the IOmg dosage form are presented in Table 16. 

Table 16: Loratadine Tablets with Echinacea as a Binding Agent - Proposed 
Product Specifications 

LQRA TAD/NE IOmg Tablets 
No. Test Parameter Specifications 1 Me&d 

1 Appearance 8mm, concave white tablets I Visual 

2 Identification The retention time of peak in the In house 

chromatogram of the Assay preparation 
corresponds to that of the standard 
preparation as obtained in the Assay 

3 Average Weight (mg/tablet) 200.0 USP 
Range: 92.5 - 107.5% 185.0-215.0 

4 Weight Variation Meet requirements USP 

6 Hardness (Kp) NLT 5 In house 

7 Disintegration (min) NMT 15 USP 

8 Friability (%) NMT 1 .O USP 

9 Assay 0-w) 10.00 In house 
Range: 95.0 % - 105.0% 9.50 - 10.50 

IO Impurities and Degradation In house 
Products Determination (%) 
a. Each individual Impurity a. NMT 1 .O 

( b. Total Impurities ( b. NMT 2.0 
11 I Dissolution 1 NLT 80%(Q) in 30 min 1 In house 

I I I 



2.2.5 Experiment 5 

Purpose: 
The purpose of this experiment was to evaluate the binding efficiency of 
Echinacea in dextromethorphan pellets (microgranules). 

Procedure: 
Dextromethorphan 30 mg capsules were prepared with Echinacea. 

Formulation: 
Described in Table 17. 

Table 17: Dextromethorphan Formulation with Echinacea as a Binding Agent - 
Batch No. 010791 

Ingredient Name Ingredient Purpose Quantity 
mslbJ) 

Dextromethorphan active 30.0 
Echinacea binder 6.0 
Polyethylene Glycol 4000 plastisizer 3.0 
Sugar Spheres carrier 561 

Specifications: 
Product specifications are presented in Table 18. 

Table 18: Dextromethorphan Formulation with Echinacea as a Binding Agent 
- Proposed Product Specifications 

Dextromethorphan 30 mg Capsules 

No. 1 Test Parameter Specifications I Method 
1. Description Visual 

a) Capsule content Beige to greenish spherical pellets 
Hard gelatin capsule 

b) Outer capsule Cap: dark blue 
Body: pink 

2. Identification by HPLC Rt of sample is concordant with Rt of In house 
standard (act. to assay) 

3. Average Fill Weight (mg/cap) 200.0 USP 
Range: 90.0-I 10.0 220.0-I 80.0 

I I 

4. Uniformity of dosage unit Meet requirements USP 

5. Assay (mg/cap) 10.0 In house 
Range: 95.0 % - 105.0% 9.5-l 0.5 

6. Dissolution (%) NLT 80%(Q) in 30 min In house 



Manufacturing method: 
-Shown in Figure 8 

Figure 8: Manufacturing and In-process Control for Batch No. 010791 

RAW MATERIALS 

I 
Echinacea 
PEG 4000 

Purified Water 
Mixing 

Sugar Spheres 
Fluidized Bed Coating 

* (Wurster technology) 

CONTROLS 

&~-----~-;I.f-jj;;-j ---------- 
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3. Echinacea Quantities 

The experiments shown above indicate that the amounts of Echinacea 
required to produce physically satisfactory pharmaceutical solid dosage forms 
are below 30mg/unit dose. The upper limit of the maximum amount required 
as a technical formulation aid is significantly below the recommended dosage 
of Echinacea in herbal supplements containing 150-300 mg per tablet. 

4. Finished Product Release and Stability Testing 

Products prepared using Echinacea as a binder will be treated similarly to 
products containing binders such as povidone or starch. Products formulated 
with Echinacea will comply with full compendia1 monograph testing, stability 
indicating methods, and stability studies according to FDA and ICH 
regulations. 

5. Conclusions 

Based on the data presented several conclusions can be made. 

l Echinacea has binding properties which can be utilized in the manufacture 
of solid pharmaceutical dosage forms; 

l Binding properties were demonstrated employing various technologies: 
granulation, direct compression, microgranules application, etc.; 

l Binding properties were demonstrated using dry (dry and wet form) and 
liquid extracts of Echinacea; and 

l Echinacea used as an excipient in pharmaceutical dosage forms must 
comply with pharmacopeial requirements. 

20 



Appendix A 

Pharmacopeial Forum Monographs 



run 
mber 

Pharmncopeial Forum 
Volume 26, Nu&er 3 

PHARMACOPEIAL PREVIEWS 609 
MayJune 2000 

MONOGRAPHS (NF) 

Echinaceu nngrrutifolia; Powdered Eclthacea angustifolia; 
Powdered i:‘clritracea angustiJolia Extract; Echinacea pallida; 
Powdered Echkacea pallida; Powdered Echinacea pallida Ex- 
LCWI; lkhirracea pwpurea Root; Powdered Eclhacea purpu- 
reu; Powdered Echinacea purpurea Extract. Because there are 
DO existing NI: monographs for these articles, the Subcommittee 
on Natural Products is presenting monographs for roots, powdered 
rooks. and extracts from roots for three species of genus Echiw- 
eta: E. aq~rsn”Aia, E. pullirlu and E. prrrpurea. The roots of E. 
ang~csrijo/iu and 1:. ptrllidu have been recognized internationally 
L) medicinal plants, and articles derived from the roots of E. IX”‘- 
purca arc commonly marketed as dietary supplements in the U.S. 

Phenolic cal’fcoyl derivatives are common to all three species, 
rml thcreforc a test for Co17/et7r off&l! phenols is included in the 
monograph for each anicle. Whereas chicoric acid and caftaric 
Kid are the main components of total phenols in E plopurea 
rools, echinacoside is the main phenolic component of E. pfd/idtJ 

ad E. m7grtsri/o~ia. Caffeoyi derivatives also serve to distinguish 
Echinuceu species from a common adulterant, Par7hiwn he- 

gri/olica,~, which does not contain any caffeoyl derivatives. 
‘ill three species are distinguished from one another by the pres- 

tnce or absence of the following components: cynarine (1,3-dicaf- 
Icoylquinic acid) and its anifact of isomerization, (1 ,S-dicaffco- 
ylquinic acid) arc present in E u77g7~s@liu, but not in E pdlih or 
E pq~wtw; alkamides, recognized as contributors to immunosti- 
mulant activity, are present in E prrrprrea and parlicularly as do- 
hatetracnoic acid isobutylamidcs in i<. ang~~sri/o[icr, but not in 1:. 
ulMu; and kctcyalkenyncs and Voltrtile oil CUII~U~I serve as distin- 
guishing characteristics of E pullitlu. On the basis of these charac- 
cristics, 7%idqw C/r/.o,Jrulugru/J/~ic lrle77$/icdm Tesfs for the 
Kescncc of cat’feoyl derivatives, alkamides, and ketoalkcnynes have 
mean iriclutlcd in lhese monographs. 

The Subcommittee is aware that alkamides in E. ar7grtsrif~/iu 

:onsist mainly of compounds with a monoenc chromophorc hav- 
ng an ahsorption maximum around 212 nm, and that the most 
Ibundant component is dodecatetracnoic acid isobutylamide (a di- 
:ne chromophore having an absorption maximum around 254 
Im). To simplify the procedures, it is suggested that dodecatc- 
racnoic acid isobutylamide be used as a marker at 254 nm not 
ally for the dodccatetraenoic acid isobutylamides present in E 
zngu.@liu, but also for the alkamides in E. purl’urecc. These 
lnethods use 2,4-hexadienoic acid isobutylamide as the Rcfcrcnce 
Standard. Because alkamides are not present in the roots of E. 
w/Mu, a test for Content ufalkyltrrdes is not included in the E. 
u&da monograph. 

The liquid chromatographic procedures in the test for Content 
o/total phenols are based on analyses performed with the Prodigy 
DDS-3, lOOA, 15.5% of carbon load, end-capped brand of 5-pm 
L! column. Typical retention times observed for caftaric acid, 
PJorogenic acid, echinacoside, chicoric acid, and cynarine are 

.I 

about 6.8, 7.2, 10.3, 16.4. and 17.5 minutes, respectively. The 
liquid chromatographic procedures in the test for Cumet7f of al- 
km~irlrs are based on analyses performed with the Luna Cl 8(2) 
brand of 5-pm L. I column. Typical retention times observed for 
dodc~a-X“,JE,8Z. JOE-tctracnoic acid isobutylamide and for do- 
dcca-2E,4E,8Z.IOZ-telraenoic acid isobuiylamide are 20.0 and 
2 1 .O minutes, respectively. 

7Ei)0005 (NAT) ‘RTS-30023- I 

Add the following: 

Echirmcea aitgrcstifolia 

D .!?iuhcccr cttrgustifolia consists of the dried 

rhizome and roots of hhinaceu cmgustifoliu DC 

(Fam. Asteracene). It is harvested in the fall after 

3 or more years of growth. It contains not less 

than 0.5 percent of total phenols calculated on 

the dried basis as the sum of caftaric acid 

(C,,H,,O,), chicoric acid (C22H,80,2), chloro- 

genie acid (C,,H,,O,), dicaffeoylcluinic acids 

(C,,H,,O,J, and echinacoside (C3sH,6020). It 

contains not less than 0.075 per cent of dodc- 

catetracnoic acid isobutylamides (ClbH2sNO). 

Pack:q$ng nnti storage---Store in well-closed, light-rc- 

sistant containers. 

Labeling-The label states the Latin binomial name and 

following the oilicial name, the parts of the plant con- 

tained in the article. 

USP Reference stnndards (1 I)-USP CA/or-ogenic 

Acid NS. USI-’ Porvdered Echiwcea ungustifolia E.r/ruct 

KS. USP ZE,dE-~-iexadiemic Acid Isoblrtylmrrnide RX p 

Botanic cliaracteristics- 

Macroscopic-The outer surface of the rhizome is 

pale to yellowish brown, crowned with remains of the 

aerial stem, and sometimes showing surface annulations 

.’ 0 2000 The United Slates Pharmacopeial Convention, Inc. All Rights Reserved. j 
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up to 15 mm in diameter. The roots are also pale to 

yellowish brown, cylindrical or slightly tapering, some- 

times spirally twisted, longitudinally wrinkled and 

deeply, furrowed, up to 4 to 10 mm in diameter, and 

passing imperceptibly into rhizome. The short fracture, 

when dry, becomes tough and pliable on exposure to air. 

Microscopic-The rhizomes and roots in transverse 

section show a thin outer bark separated from a wide 

xylem by a distinct cambial line. The cork is composed 

of several rows of thin-walled cells containing yellowish 

brown pigment. The rhizome has a small circular pith, 

occasional small groups of thick-walled, lignificd fibers 

in the pericycle, and a parenchymatous cortex. The 

phloem and xylem are composed of narrow strands of 

vascular tissue separated by wide, non-lignificd medul- 

lary rays. Xylem vessels are lignified, 25 to 75 pm in 

diameter, usually with reticulate thickening but occa- 

sionally with spiral or annular thickening. Sclereids oc- 

cur singly or in small groups, varying considerably in 

size and shape from rounded to rectangular to elongated 

and fiber-like, up to 300 pm long and 20 to 40 pm wide, 

with intercellular spaces forming schizogenous olcoresin 

canals that are 80 to 150 wrn in diameter and contain a 

dense black deposit. The canals arc present outside of 

the central cylinder only (unlike Echinacea pallida, 

where they are present both inside and outside of the 

central cylinder). Sphcrocrystallinc masses of inulin oc- 

cur throughout the parcnchymatous tissues. Lignificd fi- 

hers, 300 to 800 pm long, are present in scattered 

groups, and are usually surrounded by phytomelanin 

(unlike fibers in Echinacea pallida, where they usually 

occur singly in the pcriphcry of the cortex and arc 100 

to 300 p.m long, with phytomelanin often absent). 

Identification- 

A: T,hin Layer Chromatographic Identification Test 

(201k- 

PRESENCE OF ECHINACOSIDE AND CYNARINE- 

Test solurion-Weigh and finely pulverize about 10 g 

of Echinacea angustifolia, and transfer 1 g of the powder 

to a suitable extraction thimble. Transfer the thimble to 

a continuous extraction apparatus, and extract for 1 hour 

with 50 mL of chloroform. Reserve the chloroform ex- 

tract for Identijcution test B. Continue the extraction 

with 50 mL of methanol, and concentrate to a small 

volume at 40” under vacuum. With the aid of methanol, 

transfer the extract to a IO-mL volumetric flask, and di- 

lute with methanol to volume. 

Standard solution /-Dissolve an accurately weighed 

quantity of USP Powdered Echinacea angustifotia Ex- 

tract RS in methanol to obtain a solution having a con- 

centration of about 10 mg per mL. 

Standard solution 2-Dissolve an accurately weighed 

quantity of cynarine in methanol to obtain a solution 

having a concentration of about 1 mg per mL. 

Developing solvent system: a mixture of ethyl acetate, 

formic acid, and water (17 : 2 : 1). 

Spra)’ reagent A-Dissolve a suitable quantity of 2- 

aminoethyl diphenylborinate in methanol to obtain a so- 

lution having a concentration of about IO mg per mL. 

Spruy reagent B--Dissolve a suitable quantity of pol- 

yethylene glycol 4000 in alcohol to obtain a solution 

having a concentration of about 50 mg per mL. 

Procedure-Proceed as directed for Thin-Lrryer Chro- 

nmtogrphy under Chromatography (621). Allow the 

solvent to ascend not less than 18 cm, and dry the plate 

in a current of air. Spray the plate with Sprung rengent 

A followed by Spray reagent B, and examine the plate 

0 2000 The United Stales Pharmacopeial Convenlion, Inc. Ali Rights Re.wwed. 
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UV light at 365 nm: the chromatogram obtained 

e Test sulution shows a yellowish zone at an R, 

of 0.14 characteristic of echinacoside (absent or 

traces present in Echinacea purpurea), that corre- 

in color and R, value to that in the chromatogram 

rd solution A, and another zone characteristic 

e (absent in Echinacea pallida and Echinacea 

rrcn) corresponding in color and R, value (about 

to that in the chromatogram of Srundard solution 

“Other colored zones of varying intensities may be 

cd in the chromatogram of the Test solution. 

-Layer Chromutographic Jdentijkation Tesr 

Y‘RIESENC~~OFI~OBUTYLALKEN~LAMIDES- 
b $,. 
$ Tcsr solution-Evaporate the chloroform extract re- 
$ 
:scn~I from preparation of the Test solution in ;‘. 
fIen@caGon test A to dryness at 40” under vacuum. To 

ithe residue, add 1 mL of alcohol, and pass through a 

:aylon membrane having a porosity of 0.45 km. 

Standard solution J-Transfer an accurately weighed 

quantity of USP Echinacea angustifolia Extract RS to a 

centrifuge tube, and add chloroform to obtain a solution 

having a known concentration of about 10 mg per mL. 

Shake by hand to disperse, sonicate for 5 minutes, and 

centrifuge. Use the supernatant. 

Standard so&ion Z-Dissolve an accurately weighed 

quantity of j3-sitosterol in methanol to obtain a solution 

having a concentration of about 1 mg per mL. 

Developing solvent system: a mixture of hexanes and 

ethyl acetate (2: 1). 

Spray reagent: a mixture of glacial acetic acid, sul- 

ruric acid, and p-anisaldehyde (10: 5 : 0.5). 

Procedure--Proceed as directed for Ident&ation test 

A. Allow the chromatogram to develop not less than 18 

cm, and dry the plate in a current of air. Examine the 

plate under UV light at 254 nm: the chromatogram ob- 

tained from the Test solutiott shows one main zone at 

an R, value of 0.5 due to 2E,4E,8Z,lOlCdodecatetrac- 

noic acid isobutylamide and dodeca-2E,4E,8Z,IOZ-te- 

traenoic acid isobutylamide (absent in E. pallida) that 

corresponds in R, value to that in the chromatogram of 

Standard solution I, and another zone due to p-sitosterol 

that corresponds in R, value to the principal spot in the 

chromatogram of Standard solution 2. Spray the plate 

with Spray reagent, and then heat the plate at 100” for 

5 minutes: the chromatogram obtained from the Test so- 

lution shows a blue-black zone at an R, value of 0.5 due 

to dodeca-2E,4E,8Z, IOE-tetraenoic acid isobutylamide 

and to dodeca-2E,4E,8Z, 1 OZ-tetraenoic acid isobutylam- 

ide that corresponds in R, value to that in the chromato- 

gram of Standard solution J, and below this spot, ther’e 

are several yellowish zones due to a,a-unsaturated iso- 

butylamides (absent in Echinacea pallida and mostly vi- 

olet in Echinaceu purpurea due to the presence of 

a,P,y,&unsaturated isobutylamides) that are not visible 

or very weak when viewed under UV light at 254 nm. 

C: The retention time of the major peak in the chro- 

matogram of the Test solution corresponds to that of the 

echinacoside peak in the chromatogram of Standard so- 

lution 1, as obtained in the test for Content of total 

phenols. . 

Microbial limits (202 I)-The total bacterial count does 

not exceed 10’ per g, the total combined molds and yeast 

count does not exceed 10s per g, the coliform count is 

not more than IOJ per g, the enterobacterial count is not 
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or pass through a membrane filter having a 0.45-p-m or 

finer porosity. 

Chromatographic system (set Chromatography (621))- 

May-June 2000 

more than lOa per g, and it meets the rcquiremcnts of 

the tests for absence of Salmonellrr species, Escherichia 

coli, and Staphylococcus aureus. 

Loss on drying (731): not more than 10.0%. 

Foreign organic matter (561): not more than 3.0%. 

Total ash (561): not more than 7.0%. 

Acid-insoluble ash (561): not more than 4.0%. 

Pesticide residues (561): meets the requircmcnts. 

The liquid chromatograph is equipped with a 330-n m 

detector and a 4.6-mm X 25-cm column that contains 

5-pm packing Ll. The column temperature is main- 

tained at 35”. The flow rate is about 1.5 mL per minute. 

The chromatograph is programmed as follows. 

Heavy metals, Method III (23 1): not more than 0.001%. 

Content of total phenols- 

Solvent: a mixture of alcohol and water (7:3). 

Solution A: a tiltered and degassed solution of phos- 

phoric acid (0.1 in 100). 

Time Solution A Solution B 
(minutes) @> (%I Elution 

O-13 90478 lo--+22 linear gradient 

13-14 78460 22-+40 linear gradient 14-17 60 40 isocratic I 
7-17.5 60-+90 40--+10 linear gradient 

17.5-22 90 IO equilibration 

Solution B: filtered and degassed acctonitrile. 

Standard sofution f-Dissolve an accurately weighed 

quantity of USP Powdered Echinacea angustifblia Ex- 

tract RS in Solvent, shaking for 1 minute, and dilute with 

Solvent to obtain a solution having a known concentra- 

tion of about 1 mg of per mL. Pass through a membrane 

filter having a 0.45pm or finer porosity. 

Standard solution 2-Dissolve an accurately wcighcd 

quantity of USP Chlorogcnic Acid RS in Solvent, shak- 

ing for 1 minute. Dilute quantitatively, and stcpwisc if 

necessary, with Solvent to obtain a solution having a 

known concentration of about 40 pg per mL. Pass 

through a membrane filter having a 0.45~pm or finer 

porosity. 

Chromatograph Standard solution I, and record the peak 

rcsponscs as directed for Procedure: the chromatogram 

obtained is similar to the Reference Chromatogram for 

total phenols provided with USP Powdered, Echinacea 

angustifolia Extract RS. Chromatograph Standard solu- : 

tion 2, and record the peak responses as directed. for ? 

Procedure: the capacity factor, k’, is not less than 3.5; 

the tailing factor is not more than 2.0; and the relative 

standard deviation for replicate injections is not more 

than 2.5 %. 

Test solution-Transfer about 125 mg of finely pow- 

dered Echinacea angustifolia. (capable of passing 

through a 40-mesh sieve), accurately weighed, to a ccn- 

trifugc tube. Add 25 mL of Solvent and heat under rcflux 

while shaking mechanically for 15 minutes. Centrifuge, 

Procedrcre-Separately inject equal volumes (about 5 

pL) of Standard Solution 1, Standard solution 2, and 

the Test Solution into the chromatograph, record the 

chromatograms, and measure the areas for the relevant 

peaks. Identify the relevant analytes in the chromate’ 

gram obtained from the Test solrrtion by compzziso ’ 

with the chromatogram obtained from Standard solution 1. 

Scparatcly calculate the percentage of caftaric acid 

(C,,H,,O,), chicoric acid (C,,H,,O,,), chlorogenic aci 

4 
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(C,sf,,O,), dicaffeoylquinic acids (C,,H,O,J, and echin- 

ac&de (C,,H,,O,J in the portion of Echinaceu angusti- 

@ia taken by the formula: 

25OOF(C/w)(r,/rJ, 

in which F is the response factor for the relevant analyte 

(0.881 for caftaric acid, 0.695 for chicoric acid, 1.000 

for chlorogcnic acid, 0.729 for dicaffeoylquinic acids, 

and 2.22 for echinacoside); C is the concentration, in mg 

per mL, of USP Chlorogenic Acid RS in Standard so- 

tufion 2; W is the weight, in mg, of Ecliinacen angus- 

rifolia taken; and ri and r, are the peak responses for the 

relevant analyte obtained from the Test so[utio~~ and 

Standard solutio~z 2, respectively. Calculate the percent- 

bggc of total phenols in the portion of Echinuceu angus- 

‘ifoliu taken by adding the individual quantities 

calculated. 

Content of dodecatetraenoic acid isobutylamides- 

Mobile phctse: a filtered and dcgassed mixture of ace- 

lonitrite and water (55 :45). 

Sfattdard solwion I-Dissolve, with sonication, an 

accurately weighed quantity of USP Powdered Echi~r- 

tea angustifoku Extract RS in methanol, shaking for 10 

minutes, and dilute with methanol to obtain a solution 

having a concentration of about 5 mg per mL. Pass 

through a membrane filter having a 0.45-p.m or finer 

porosity. 

Sfundurd solution 2-Dissolve an accurately weighed 

quantiry of USP 2E,4E-Hexadienoic Acid Isobutylamide 

RS in metharlol, shaking for 1 minute. Dilute quantita- 

tively, and stepwise if necessary, to obtain a solution 

having a known concentration of about 10 pg per mL. 

Pass through a membrane filter having a 0.45.pm or 

$ner porosity. 
1 . 
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Test sollctiotl-Transfer about 2.5 g of finely pow- 

dered Echitracetr Lulgust+>fia (capable of passing 

through a 40-mesh sieve), accurately weighed, into a 

round-bottom flask. Add 80 mL of methanol, and rcflux 

for 30 minutes. Cool 10 room temperature, and filter into 

a IOO-mL volumetric llask, using small portions of 

methanol to rinse the flask and the filter. Dilute with 

mcrhanol to volume, and mix. Pass through a membrane 

filter having a 0.45pm or finer porosity. 

Chromurogruphic system (see Chrontatogruphy (621))- 

The liquid chromatograph is equipped with a 254-nm 

detector and a 4.6-mm X 25-cm column that contains 

5-p-m packing Ll. The column temperature is main- 

tained at 30”. The flow rate is about 1.5 mL per minute. 

Chromatograph Stundurd sohrion I, and record the peak 

responses as directed for Procedwe: the chromatogram 

obtained is similar to the Reference Chromatogram for 

alkamides provided with the USP Powdered Echinacea 

ungwifoliu Extract RS; and the resolution, R, between . 

dodccatetracnoic acid isobutylamide peaks is not less 

than 1.0. Chromatograph Sfundurd solurion 2, and rec- 

ord the peak responses as directed for Procedure: the 

tailing factor is not more than 2.0; and the relative stan- 

dard deviation for replicate injections is not more than 

2.5%. 

Procedur+-Separately inject equal volumes (about 

25 p.L) of Standard Solution I, Sfundurd solwion 2, and 

the Test SAltion into the chromatograph, record the 

chromatograms, and measure the areas for the relevant p 

peaks. Identify ‘the peaks due to 2E,4E,82, I OE-dodeca- 

tetracnoic acid isobutylamide and 2E,4E,8Z,lOZdode- 

catetraenoic acid isobutylamide in the chromatogram ob- 

tained from rhe Test sol&on by comparison with the 

chromatogram obtained from Standard soktion 1. Cal- 

Q 2000 The United States Pharmacopeial Convention, Inc. Aff Rights Reserved. 
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culatc the percentage of dodecatetraenoic acid isobuty- 

lamides in the portion of Echinacea angusrifolia taken 

by the formula: 

lO,OOO( I .353)(C/W)(ri/rJ 

in which 1.353 is the response factor, F, for hexadienoic 

acid isobutylamide; C is the concentration, in mg per 

mL. of the USP 2E,4EHcxadienoic Acid Isobutylamidc 

RS in Srandard solution 2; W is the weight, in mg, of 

the portion of Echinacea angustifolia taken; r, is the sum 

of the peak responses of the relevant analytes obtained 

from the Test solution; and r, is the peak rcsponsc ob- 

taincd from Standard solwion 2. 

Powdered Eckinacea angrkfoliu-See briefing under Eckin- 
acea angusfifolia. 

7E00010 WA-0 RTS-30023-2 

Add the following: 

Powdered Echinacea angustifolia 

1) Powdered Echinacea angustifolia is Echin- 

acea angustifolia reduced to a powder or very 

fine powder. 

Packaging and storage-Preserve in well-closed, light- 

resistant conlaincrs. 

Labeling-The label states the Latin binomial name 

and, following the official name, the part of the plant 

from which the article was derived. 

USP Reference standards (11 )---LISP Chlorogenic Acid 

RS. USP Powdered Echinacea angustifolia Extract RS. 

Extract 

)) Powdered Echinacea angustifolia Extract is 

prepared from Echinacea angustifolia roots by 

extraction with hydroalcoholic mixtures or other 

suitable solvents. The ratio of the starting cmde 

plant material to powdered extract is between 

2: 1 and 8: 1. It contains not less than 4.0 percent 

and not more than 5.0 percent of total phenols, 

1 
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BotaniC characteristics-Powdered Echinacea angusri- 

folia is a brown powder with a slight aromatic odor and 

a sweet taste that quickly becomes bitter, leaving a tin- 

gling sensation on the tongue. Under a microscope, the 

following characteristics are observed: thin-walled polyg- 

onal cork cells with red-brown contents; Iignified reticu- 

late vcsscls; abundant stone cells of various shapes; frag- 

ments of oleoresin canals with reddish brown contents; 

and abundant thin-walled parenchyma with sphcro- 

crystalline masses of inulin. 

Other requirements-It meeb the requirements of the tests 

for Identificarion, Microbial limirs, Loss on dying, Total 

ash, Acid-insoluble as/~, Pesticide residues, Heavy metals, 

Content of total phenols, and Contem of dodecaterraenoic 

acid isof,utylumide under Echinacea mzgusrifolia. 
_, -_ 

Powdered Ecltinacea artgustifoiia Extract-See briefing un- 
dcr Echinacea angustifolia. 

7EOoOlS WA-0 RTS-30023-3 

Add the following: 

Powdered Echinacea Anmstifolia 
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!&ted on the dried basis as the sum of caf- 

i acid (C,,H,,O,), chicoric acid (C,,H,,O,,), 

lkogenic acid (C,,H,,O,), dicaffeoylquinic 

&k (C25H2J0,2), and echinacoside (C,,H,,02,). 

contains not less than 0.6 percent of dode- 

noic acid isobutylamides (C,,H,,NO). 

ging and storage-preserve in tight, light-resis- 

containers, in a cool place. 

trbJing--The I b I a e states the Latin binomial name 

md, following the officiat name, the part of the plant 

i:b which the article was prepared. The label also in- 
* 
#atcs the content of total phenols, the extracting sol- 
>: 
~vcnt or solvent mixture used for preparation, and the 

ratio of the starting crude plant material to powdered 

extract. II meets the requirements for labeling under Bo- 

tanical Extracts (565). 

LJSP Reference standards (1 I )---LISP Chlorugenic Acid 

RS. VSP Powdered Echinacea angustifolia Extract RS. 

Identification- 

A: Thin Layer Cfzromatographic Identification Test 

w-- 

Standurd solution I, Standard solution 2, L)eveLoping 

solvent system, Spray reagent, and Procedure-Proceed 

as directed for ldentificarion test B under Echinaceu 

angustifolia. 

Test solution-Dissolve 0.1 g of Powdered Echinacea 

angusfifoliu Extract in 10 mL, of methanol. Allow to 

stand for 15 minutes before use. 

B: The retention time for the major peak in the chro- 

matogram of the Test solution corresponds to that for 

[he echinacoside peak in the chromatogram of Standard 

615 
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solution I, as obtained in the test for Content of total 

phenols. 

Microbial limits (2021)-The total bacterial count does 

not exceed 10,000 per g, the total combined molds and 

yeasts count does not exceed 1000 per g, the coliform 

count does not exceed 1000 per g, and the count for 

enterobacteria does not exceed 1000 per g. It meets the 

requirements of the tests for absence of Salmonella spe- 

cies, Escfrericflia coli, and Staphylococcus aureus. 

Loss on drying (731): not more than 5.0%. 

Heavy metals, Method II (231): 0.002%. 

Organic volatile impurities, Method f(467): meets the 

requirements. 

Content of total phenols- 

Solvent, Solution A, Solution B, Standard solution 1, 

Stnndard solution 2, and Chromatographic system- 

Proceed as directed under Echinacea angustifolia. 

Test solufion-Transfer about 60 mg of Powdered Ex- 

tract, accurately weighed, to a 50-mL centrifuge tube. I 

Add 25 mL of Solvenf, and shake by mechanical means 

for 15 minutes. Centrifuge, or pass through a membrane 

filter having a 0.45pm or finer porosity. 

Procedllre-Proceed as directed for Content of total 

pflenols under Ecflinacea ungustijolia. Calculate the per- 

centage of each relevant component of total phenols in 

the portion of Powdered Extract taken by the formula: 

2500F(C7W)(ri/r,), 

in which W is the weight, in mg, of the portion of Pow- , 

dcred Extract taken; and the other terms are as defined 

therein. Calculate the percentage of total phenols in the 

portion of Powdered Extract taken by adding the indi- 

vidual percentages. 
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Content of dodccatetracnoic acid isobuty~:i~~ic~es-- 

Mobile phase and Stat~fard solrctiorr 2--P~mccccl ns 

dircctcd for Conrettr of tlodecatetraenoic arid isrthlrry- 

lattlides under Echinacea mgrtstifolia. 

Standard solntiotz /-Dissolve an accurntcly wcighcd 

quantity of USP Powdcrcd Echittacea angtt.slifo/ia Ex- 

tract RS in methanol, shaking for I minute, and dilute 

with methanol to volume to obtain a solution having a 

known concentration of about I mg of cxtrnct per mL. 

Pass through a membrane filter having a 0.45-km or 

finer porosity. 

Test sollltiolt-Transfer about 500 mg of Powdered 

Extract, accurately weighed, to a IOO-mL volumetric 

flask. Add 80 mL of mcthnnol, and sonicntc for 30 min- 

utes. Dilute with methanol to volume, and pass through 

a mcmbranc filter having a 0.45+m or finer porosity. 

Chrmm~ographic s):~tenr---Proceed as dircctcd for 

Conlent of dodccatetraenoic acid isobrl~lnttlides under 

Echinacea angusti$oliu. Chromatograph Statulard solrc- 

tion I, and record the peak responses as dircctcd for 

Proccdrrre: the chromatogram obtained is similar to the 

Rcfcrcncc Chromatogram for alkamidcs provided with 

USP Powdcrcd Echinacea angrrstifolia Extract RS. 

Chromatograph Standard solution 2, and record the peak 

responses as directed for Procedure: the capacity factor, 

k’, is not less than 3.5; the tailing factor is not more than 

2.0; and the rclativc standard deviation for rcplicatc in- 

jcctions is not more than 2.5 %. 

Yrmmlure-Proceed as directed for Cotrtetlt of do- 

(lrcritcrrctc~noic acid isobutylamides under Echitmm au- 

gr~(filr,/icr. Calcuiatc the pcrccntagc of dodccatctracnoic 

. 
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acid isohutylamidcs in the portion of Powdered Extract 

taken by the formula: 

IO.OOO( I .353)(C/W)(ri / r,?), 

in which I.353 is the response factor, F, for hcxadicnoic 

acid isobutylamidc; W is the weight, in mg, of the por- 

tion of Powdered Extract taken; and the other terms arc 

as defined therein. 

Other requirements-It meets the requirements for Mi- 

crobial limits, Loss on dtyittg, Heavy metals, and Or- 

ganic volatile impurities under Powdered Echinacea att- 

grrstifolia Extract; and it meets the requirements for 

Packaging and Storage. Residual Solvents, and Pesticide 

Residues under Botanical Exrracts (565). 

Echinacea pallida-See briefing under Eckitracea angrtsf~olia 

7E00035 (NAT) RTS-23402-3 

Add the following: 

Eclzinacea pallida 

31 Echinacea pallida consists of the dried rhi- ,9 

zome and roots of Echirtacea pnllida Nuttall ,, 

(Fam. Asteraceae). It is harvested in the fall after 

3 or more years of growth. It contains not less I 

than 0.5 percent of total phenols, calculated on 

the dried basis as the sum of caftaric acid (C,, 

H,:O,J, chicoric acid (C,,H,,O,,), chforogenic 

acid (C,,H,,O,), and echinacoside (C,,H,,O,,). 
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Packaging and storage-Proserve in well-closed, light- 

rc5istanl conlainors. 

Labeling-The label states the Latin binomial name 

and. following the official name, the parts of the plant 

CcJnkIifled iI1 the arti&. 

WI’ Reference standards (1 I)----US’ Clzlorogenic Acid 

RS. UP Echinacea pallirla Extract RS. 

Botanic characttristics- 

Altrcroscopic-The outer surface tlf the rhizome is 

pale IO yellowish brown, crowned with the remains of 

the ncrial stem, and sometimes shows surface annuiations 

up IO 15 mm in diameter. The roots are pale to yellowish 

brown, cylindrical or slightly tapering, sometimes spirally 

twisted, longitudinally wrinkled and deeply furrowed, up 

IO 4 IO 10 mm in diameter, and pass imperceptibly into 

rhizome. The short fracture, when dry, becomes tough and 

phahle on exposure to air. 

wide, with intercellular spaces forming schizogenous 

0lcorCSin canals that ilW X0 to 150 km in diamctcr ancl 

contain a dense black deposit present both inside and 

outside of the central cylinder (unlike EctlitIaceu atzgus- 

tifklin, where the canals arc present only outside of the 

central cylinder). Spherocrystalline masses of inulin oc- 

cur throughout the parcnchymatous tissues. Lignified fi- 

bers, present in the periphery of the cortex, are 100 to 

300 km long and occur singly with phytomelanin often 

absent (unlike Echinaceu atgustifalia, where the fibers 

occur scattered in groups, are 300 to 800 pm long, and 

are usually surrounded by phytomelanin). 

Identification- 

617 

~~ic.~os~o~~i~-The rhizomes and roots in transverse 

section show a thin outer bark separated from a wide 

xylem by a distinct cambial line. The cork is composed 

of several rows of thin-walled cells containing yellowish 

brown pigment. The rhizome has a small circular pith, 

occasional small groups of thick-walled, lignified fibers 

in the pcricycle, and a parcnchymatous cortex. The 

phlocm and xylem are composed of narrow strands of 

vascular tissue separated by wide, non-dignified mcdul- 

lary rays. Xylem vessels are lignified, 25 to 75 pm in 

diamctcr, usually with reticulate thickening but occa- 

sionally with spiral or annular thickening. Sclereids oc- 

cur singly or in small groups, varying considerably in 

sire and shape from rounded IO rectangular to elongated 

and tihcr-like, are up to 300 pm long and 20 to 30 pm 

A: Thin-Lnyer Chrornurographic Identification Test 

(20 I )- 

PRESRNCI:. 01: ECHINACOSIDE AND ABSENCE OF 

CYNAl~INIG-- 

Tt~sr solrltio,r-Proceed as directed for lcletm@urim 

test A under Echitracea cq~~stifulia, but use Echitracea 

palli& to prcparc the Test solution. 

Stanclar~l solruiort I-Dissolve an accurately weighed 

quantity of USP Pow&red Echitmcea pal/k/a Extract KS 

in methanol to obtain a solution having a known con- 

ccntralion of about IO mg per mL. 

Star~darrl solution 2, Drvelopiq solvetlt system, Sprq 

reargut A, and Spray reagent &---Proceed as directed 

Sor Iclrt~tificwtiot~ test A under Echinacea angustijolia. 

PrNc.Edrlrf~-I’rt,cced as directed in the chapter. Allow 

the sotvcnt to ascend not less than 18 cm, and dry the 
. 

plate in a current of air. Spray the plate with Spray re- 

rrgetrf A followed by Spray reagrttf B, and examine the 

plate under UV light at 365 nm: the chromatogram ob- 

D 2000 The United Stales Pharmacopeial Convention, Inc. ~11 /ti,yho KC.WIW/, 

i 

: j 

’ : 



618 PHARMACOPEIAL PREVIEWS 
May-June 2000 

tnincd from the Test solrrfiot7 shows a ycliowish zone nt 

an h’, value of 0.1 characteristic of cchinacosidc (ahscnt 

or tracts in Eckinclreu purpurea), corresponding in color 

and R, value to that in the chromatogmm of S~ntrdtrr~f 

solrt~iot7 A. and dots not show a zone charnctcristic of 

cynarinc (present in Echittacea angustifnlia) corrcspond- 

ing in color and R, value to that in the chromatogram 

of Strrnck~rd sal7~1iot7 B. Other colored zones of varying 

intcnsitics may bc obscrvcd in the chromatogram of the 

Tess sol77tiot7. 

I3: TI7ir1-L~yer Citrot~7ccto~raphic Idcrrti’cnfiorr Test 

(201)-- 

PRESENCE OF KETOALKENYNES- 

Tesf sol~lrion-Evaporate to dryness the chloroform 

extract rcscrvcd from preparation of the Test sol1ctiot7 in 

Idcrrtificnfion test A at 40” under vacuum. ‘To the rcsiduc 

add I ml, of alcohol, and pass through a nylon 

membrane filter having a porosity of 0.45 pm. 

S~nt7dard soltrtiot~ I-Transfer an accurately wcighctl 

quantity of USP Ecfrinacea pallida Extract RS to a ccn- 

trifugc tube, and add chloroform to obtain a solution 

having a concentration of about IO mg per mL. Shake 

for 1 minute, and ccntrifugc. Use the supernatnnt. 

Standard solution 2-Dissolve an accurntcly wcighcct 

quantity of P-sitostcrol in methanol to obtain a solution 

having a concentration of about I mg per ml,. 

IIeveioping solvent systeni: a mixture of toiucnc and 

ethyl acctatc (7 : 3). 

Spray reaRer7t A: a I% solution of vanillin in alcohol. 

Spra.v reagent B: a I&% solution of sulfuric acid in 

alcohol. 

Plocecfrlre-Proceed ns dircctcd for Iderlt(fiuhou test 

A. Spray the plate with Spru), rqqctrt A followed hy 

Sprays reagrrrt B. and heat the plate at t 20” for 3 min- 

utes. The chromatogram obtained from the Tesr sol7c~iot7 

shows green, brown, and violet zones above the spot for 

P-sitosterol (RF range 0.6 to 0.8). These zones (unlike 

those in Echimcea angrcs~ifolia and Echinacea prtrp7(- 

WI) arc characteristic of ketoalkenynes and correspond 

in R,,. value to the zones obtained from the chromatogram 

of Standard solutim J. 

C: The rctcntion time of the major peak in the chro- 

matogram of the Test salrttiort corrcsponds to that of the 

cchinacosidc peak in the chromatogram of Stot7durd .so- 

Iruion I, as obtained in the test for Cot7ret71 of total 

pl7enols. 

Volatile oil content (561): bctwccn 1.0 and 2.0 mL per 

100 &. 

Content of total phenols- 

Sol~w71, Solrtrion A, Solrttiotr B, and Sfat7dard sol7trion 

2-Prepare as directed for Cor7ter7t Of total pher7ols un- 

der Echinacea mgrrs~ifolim. 

S~andurd solution J-Proceed as dircctcd for Chetrr 

ctf rota1 f>fmols under Echinaceu angus~ifolia, but use 

USP Powdered Ecfchinacea pallida Extract RS. 

Test solrtrion-Proceed as dircctcd for Cor7tcrrt oftofn[ 

phct7ols under Echinacea angus~ifolia, but USC finely 

powdered Ecl7iinacea pnllida. 

Chrotmto~rapf7ic qstetn (set Chrott7atograpf7~~ (62 I >)-- 

Proceed as dircctcd for Conteut of total phetwls under 

Echincxea nngrrsrifolia. Chromatograph Stat7dard solrt- 

tion I, and record the peak rcsponscs as directed for 

Prrxdrre: the chromatogram obtained is similar’to ttlc 

Rcfcrencc Chromatogram for total phenols provided 

with the USP Ecchinocaa pallida Extract RS. Chromnto. 

graph Standard sol7~~iot7 2. and record the peak rc- 

@ 2000 The United Stales Pharmacopeial Convention, Inc. A/I Ri&.r Rw~Iv~. 
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qnmscs as directed for Procedure: the capacity factor, 

I’, is nol less than 3.5; the tailing factor. is not more Ihan 

1.0; and the rclalive standard deviation for rcplicalc in- 

jccrions is not more than 2.5%. 

Pro~,etllire--Proceed as dircctcd for Cotzferlt of tatrrl 

p/~er~vls under Eclkwea nngrulifolia. Separately cnl- 

cula~c rhc pcrcentagc of caftaric acid (C,,H,,O,), chi- 

coric acid (C,,H,,O,,), chlorogenic acid (C,,H,,O,,), and 

cchinacoside (C,,H,,O,,,) in the portion of Echilucecl 

p&(lcr taken by the formula: 

2500F( CM’)(r,/r,), 

in which F is the response factor for each relevant an- 

alytr (0.881 for caftaric acid, 0.695 for chicoric acid, 

I.003 for chlorogenic acid, and 2.22 for cchinacosidc); 

C is the concentration, in mg per mL, of USP Chloro- 

gcnic Acid RS in Sumtiurd soluliotl 2; W is the weight, 

in nag, of Ec’cAinaceu pullidu taken; and r, and r, at-c: the 

peak responses for the relevant analyze obtained from 

the Tesr solufiojl and Standard solution 2, respectively. 

C~lcula~c rhe percentage of total phcnoIs in the portion 

of Echitracecr pnlli& taken by adding the individual 

quantities calculated. 

Other requirements--It meets the requirements for Mi- 

crobiul limits, Loss on drying, Foreign or,qmic ntcrtter, To- 

d m/t, Acid-insoluble ash, Pesricide residues, and Ileavy 

metals under Echinacen unglcstifolia 

May-June 2000 

Add the following: 

Powdered Echinacea pallida 

1) Powdered Echiwcecl prrllih is Ecilinncecc 

pcrllick~ reduced to a powder or very fine powder. 

Packaging and storage---Preserve in tight, light-resis- 

lanl containers. 

Labeling-The label states the Latin binomial name 

and, following the official name, the part of the plant 

from which the article was derived. 

USP Reference standards (I 1 jUSP Chloro~enic Acid 

RS. USP Pmvdered Echinucea pullidn Extrrm RS. 

Uotunic characteristics-Powdered Echitzucea pcdlidu 

is a brown powder with a faint aromatic odor and a 

slightly acrid, persistent taste. It turns bright yellow 

when mounted in sodium hydroxide solution. Under a 

microscope, the following characteristics are observed: 

groups of secretory canals wirh brown contents, sur- 

rounded by parcnchymatous cells containing cluster 

crystals of calcium oxalatc; and parenchymatous cells 

with small starch granules, thick-walled lignified tibcrs, 

and fragments of reticulate and pitted vessels. 

Other requirements--It meets the requirements of the 

tuts for ldeufifiution, Microbial litnifs, Loss on drying, 

Tortrl bush, Acid-itrsohble ash, V&tile oil content, Pes- 

ticide residues, fIeavy metals, and Corueru of tolal p/e- 

no1.s under Echinnceu pullidu. 

Powdered Echinacea pal&la-See briefing under Echi~reo 
aqwf/jxa. 

7mMJ37 (NAT) RTS-24402-4 

. 

cijj 2000 The United States Pharmacopeial Convention, Inc. ntr /lrg/~.~ KWVWY/. 
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Add the following: 

Powdered Eclzirzacea pallida Extract 

D Powdered EcIzi~zclcen pnllicln Extract is pre- 

pared from Echirzncea pnllida roots by extrac- 

tion with hydroalcoholk mixtures or other suit- 

able solvents. The ratio of the starting crude 

plant materjal to powdered extract is between 

2:l and 8:l. It contains not less than 4.0 pcr- 

cent and not more than 5.0 percent of total phe- 

nols, calculated on the dried basis as the sum 

of caftaric acid (C,,H,,O,J, chicoric acid (C,, 

H,,O,,), chlorogcnic acid (C,,H,,O,J, dicnffeo- 

ylquinic acids (C,,H,,O,,), and echinacosidc 

K,,H&o)~ 

Packaging and storage-Prcscrvc in tight. light-rcsis- 

tnnt conlnincrs, in ;I cool place. 

Lshcling-The label statcs the Latin binomial name 

and, following the oflicial name, the parts of the plant 

from which the article was prepared. The label also in- 

dicatcs the content of total phenols. the extracting sol- 

vent or solvent mixture used ror preparation. and the 

ratio of’ the starting crude plant material to powdcrcd 

extract. It meets the rcquiremcnts for I~~bcling unclcr lb- 

Intrictrl llktrncfs (MS). 

.-:j,:,., j. 
Idtiiitification- 

Tcsl .ro(rition-Dissolve 0.1 g of Powdcrcd Extract in 

10 ml, of mcthnnol. Allow to settle bcforc use. 

B: The retention time for the major peak in the chro- 

matogmm of the Tesr mlutiotl corresponds to that of the 

cchinncosidc peak in the chromatogram of Stattr/alnrd JO- 

Irthtr I, as obtained in the test for Contetlt of mtd 

~JlWllf~l.S. 

Test so/r,,io~l-Transfer ahout 60 mg nf Powdcrcd Ex. 

tract, accurately wcighcd. to a 50-mL centrifuge t&c 

Add 25 ml, of Solvent, and shake by mechanical means 

for 15 minutes. Centrifuge, or pass through a membrane 

filler of 0.45pm or finer porosity. 

Procedlcre-Proceed as dircctcd for Contenf qf Cal 

ptlettols under Ecllinacecc pa/lick Scpnratcly calculate 

the pcrccntage of each relevant component of total phc- 

nols in the portion of Powdcrcd Extract taken by the 

rormula: 

2SOOF( Cl W)(ri/r,s), 
, 

in which W is the weight, in mg, of the portion of Pow- 

tlcrcd Extract taken. and lhc other terms arc ils tlcfincti 

thcrcin. Calculate the pcrccntngc of total phenols in the 

0 2000 The United States Pharmacopeial Convention, Inc. A/l R(L$LY RCWW~ 
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Add the lollowing: 

Echinacea pwpurea Root 

B Echirucea purpwerr Root consists of the 

dried rhizome and roots of Eclzi~zuce~r yurpcrecr 

(L.) Moench (Fam. Asteraceae). It is harvested 

in the Fall after 3 or more years of growth. It 

contains not less than 0.5 percent of total phenols 

calculated on the dried basis as the sum of caf- 

taric acid (C,,H,,O,), chicoric acid (CJ-~,,0,2), 

chlorogcnic acid (C,,H,,O,), and echinacoside 

(C,,H,,O,,). It contains not less than 0.025 per- 

cent of alkamides calculated as dodecatetrae- 

noic acid isobutylamides (C,,H,,NO). 

Packqing and storage--Store in well-closed, light-re- 

Ant containers. 

B 

621 
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Mncrosct~~~ic-The roots are cylindrical and irr:gu- 

larly branched. The outer surface is dark brown and lon- 

girudinrtlly sQ-ialcd; fractures are short and tough. 

‘I’ransversc sections show a thin peridcrm and yellowish 

xylem with distinct rays. In older roots, the pith is 

spongy, wilh D brownish center surrounded by yellow. 

MiL.r.o,sc.l~~~~-Rhi%onles and roots in transverse SW- 

lion show a thin oukr bark separated from a wide xylem 

by a hewn vuscular canthium. ?‘hc cork is composed of 

scvcrai rows of’ thin-walleci cells containing brown pig- 

mcn~. Schizogcnous rain canals a-c prcscnt in the cor- 

tcx. The rhizome contains bast fibers and stone cells. s 

The xylem, with distinct rays, contains trachcary elc- 

niunts com[)ostA OF reticulated vessels and tracheids 

(about 80 X 30 kin) with bordered pits and slanted end 

walls. Vessels and ~rachuids arc surrounded by thick- 

wallctl p;nenchyma and libcrs; fibers arc elongated with 

nmOW tulncns md I’umK!t-shqd endS (?f) (0 40 pn 

wide). Polygonal sclereids (about SO IJ-~ in diameter) 

arc also prcscn~. Xylcrn fibers have minimal or no phy- 

(omclanin rlcposirs (unlike Ecl7ifucect mgit.stiJidicc and 

L:cI~i~n~ctr /zrllic/rl). A melanogcnic layer is present be-, 

[wccn adjaccn( xylem parenchyma ccl1 walls. The rhi- 

XOI~L’, with pith, is composed of pitted parcnchyma cells 

containing inulin crystals. Starch is minimal to absent, 

and calciuiii 0xalir~L: crystals arc absent. 

GJ 2000 The United Slates Pharmacopeial Convention, Inc. ,\I/ A'i,qhrs IIP.WI d 
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Identification- 

(20 l>- 

Test so~utiort. Standard salutioa I, Sttrr&rd soltction 

2, Developir~g solvent s~stcm, Spray reagerlt A. and Spiq 

Reqmt &--Prcparc ‘= directed Sor Idmti~uttion test A 

under Echirracea angustifolia, but use Echirmea pt~rpti- 

rea Root to prcparc the Test solution. and USC USP Pow- 

&red Ec’cltinacea ptqmrea Extract RS to prcpnrc Stan- 

dard solution I. 

Prc~cedtue-Proceed as dircctcd in the chapter. Allow 

the chromatogram to ascend not less than 18 cm, and dry 

the plate in a current of air. Spray the plate with Sprrr, 

reagent A followed by Spray reagent II, x~d cxaminc the 

plate under UV light at 365 nm: the chromatogram ob- 

taincd from the Test solution shows a yellowish green 

zone at an R, value of 0.75 due to chicoric acid and 

another yellowish green zone at an R, value of 0.45 due 

to caftnric acid, both zones corresponding in color and R, 

value to zones in the chromatogram of Standurd solution 

I. The chromatogram obtained from the Test solrttion 

dots not show or shows only traces of a zone at an R, 

value of 0.1 due to cchinacosidc (prcscnt in Echinacea 

aqrrstifolia and in Echinacea pnllirla) that corresponds 

to a yellowish spot in the chromatogram of Startdard so- 

lrltion I, and dots not show a zone that corresponds in 

color and RF value to the spot for cynnrinc (prcscnt in 

Echinacea arrpsttjbliu) obtained from Starrdard solrttiorr 

2. Other colored zones of varying intcnsitics may bc ob- 

served in the chromatogram of the Test solutim. 

13: Thin-Lqer Chronmtngraphic Identijicatinn Test 

(20 I )- 

PRESENCE OF ISOBUTYI,AI.KENYL.AMIDES- 

Test Solrrtion, Standard solution 2, Developir~g solvent 

.sy.ster72, and Spray reagent-Proceed as directed for 

ItlcntiJicntiotr test I3 under Echinacen crngustifolia. but 

USC the chloroform extract from Identification test A un- 

dcr Echinncea ptptrea Root to prepare the Test solruion. 

Standard solution I-Dissolve an accurately weighed 

quantity of USP Echinncea pnrpurea Extract RS in 

methanol to obtain a solution having a known concen- 

tration of about 10 mg per mL. 

/+~~cedure--Proceed as directed in the chapter. Allow 

the solvent to ascend not less than 18 cm, and dry the 

plate in a current of air. Examine the plate under UV 

light at 254 nm: the chromatogram obtained from the 

Test soltrrion shows one zone corresponding in R, vnluc 

to the zone due to P-sitostcrol in the chromatogram of 

Standard solution 2, and one main zone corresponding ,/ 

in K, value to the zone due to dodeca-2E,4E,8Z.lOE- i : 
1 

tctraenoic acid isobutylamide and dodeca-2E,4E,8Z,lOZ- ’ 

tetraenoic acid isobutylamide in the chromatogram of 

Standard solution 1. Spray the plate with Spray reagent, 

and then heat the plate at 100” for 5 minutes. Examine 

the plate under long wavelength UV light: the zone due 

to dodeca-2E,4E$Z, lOE-tctraenoic acid isobutylamide 

and dodeca-2E,4E,8Z,lOZ-tetraenoic acid isobutylamide 

turns blue-black, and below this zone there are scvcral 

other zones due to cr,fl,y,b-unsaturated isobutylamidcs 

(not dctcctablc in khinacea pallidu) that turn violet (un- 

like the corresponding zones in the chromatog:am of 

Eclkacea angrtstifolia that arc mostly yellowish due IO : 

o$-unsaturated isobutylamidcs). 

0 2000 The United Stales Pharmacopeial Convenlion, Inc. All Rights Resewed. 
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C: The retention times tbr the relevant peaks in the 

chrtllrl~~t(~~ral~~ of [he 7‘t!.~f .so~~~/~c>II, n~ainly due to Cal’- 

taric acid and chicoric acid, correspond IO those in the 

rhronlatogram of. Sfarhrd soluriot~ I, as obtained in the 

test Sor C’otlte)rt l$ total phenols. An echinacoside peak 

is not detectable or very weak. 

Content of total phenols- 

&1hrf7t, .%durion A, ~o/utior7 b, Stur7darci sofufion 2, 

and Trsl solrrrion-Proceed as directed in the lest for 

Contetrr of rotul phertols under Echitzacea ctngw~ifblia, 

hut use finely powdered Echittucea purpurea Root to 

prcparc the Tesr sohion. 

!htulurd solution I-Dissolve an accurately weighed 

quantity of USP Powdered Echinacea pwpurea Extract 

RS in Sol~t~r, shaking for 1 minute, and dilute with 

S&r~r/ IU obtain a solution having a known conccntra- 

tion of about 5 mg per mL. Pass through a membrane 

filter having a 0.45Fm or finer porosity. 

Chrottut!ogruphic q)srr,tt (xx Clrrowt~o,grupl~y (62 I>)-- 

Proceed as directed in the test for Cotuenf of ford phe- 

nols under Echinacea unglrsri’bliu. The chromatograph 

15 prt)grammed as follows: 

Time Sol11tion A Solurion B 
(Minuics) (%) (%) Elution 

O-13 90-+78 I o-+22 linear gradient 
13-14 78--+60 22440 linear gradient 
14-17.5 60 40 isocratic 

17.5-18 60-190 40-+10 linear gradient 
1 x-30 90 10 equilibration 

Chron~atograph S~rrnhd solrcfior7 I, and record the peak 

rcrponscs as direotcd I’or I’rocedure: the chromatogram 

obtnincd is similar to the Reference Chromntogram for 

IUUI phenols provided with the USP Echitucea pwpu- 

TW Extract RS. Chromatograph Stat~durd solttrior~ 2, and 

record the responses as dircctcd for Procedfrrc: lhc rcl- 

;iti vc sr:indar(l dcvialion li)r rcplic:~tc injeclions of Srtr,l- 

r/i/& .soltrIion 2 is not more than 2%. 

l’t-ocec(ll~e-Ii’rocctcd as directed in the test for C’oflrr~[ 

qf [cm1 phenol.s under Ecltitmea arrgustifolia. Scparatcly 

calculate the percentage of caftaric acid (C,,H,,O,), chi- 

coric acid (G,H,,O,,), chlorogenic acid (C,,H,,O,), and 

cchinacosidc (C,,H,,O?,,) in the portion of Mchir7clcen purr- 

prrrea Root taken by the formula: 

2500F( CN)(r, hS), 

in which F is 0.881 for 2-0-caffeoyl tartaric acid, 0.695 

for chicoric acid, 1.000 for chlorogenjc acid and 2.220 for 

echinacoside; C is the concentration, in mg per mL, of USP 

Chlorogcnic Acid RS in Statu’ard solhm 2; W is the 

weight, in mg, of 6Air1ucrc1 prp’rtren Root taken; and r, 

and r, arc the peak responses for the relevant analycc ob- 

tained from the Tf~sf s01~1fio~l and Stmdard soltctiort 2, rc- 

~pcctiv~ly. Calculate the pcrccntagc of total phenols in the 

portion of Ec/hrrcea pwpwea Root taken by adding ttli 

individual quantities calculated. 

Content of alkarnides- 

MoOile pl~~ise, S1amhrd solLrliorf I, Stttt~rlard solLfrion 

2, Test solrrriort, and Cll,wttcrtogrctplli~ systetw-Proceed 

ns direclcd in the lest for CotzIent of clodecmtelrrtcr~oic 

acid isclblcf~1~itrlitle.s under Echitucea trngustifolirr, but 

use USP Powdcrcd Ec1tinacea pttrprcren Extract RS to 

prcparc S/~rr~tl(rrrf sollrtion 1, usc Echinacea purplrrea 

Root to prcparc the ?‘esf sdufior7, arid for lhc Chort~a- 

togtxpllic s)‘stettt USC’ ~hc Refcrcncc Chromatogram lo; 

alkamidcs providsci with the USP Powdcrcd Echittrrcect 

p~trptrecr Extract RS. 

G 2000 The United States Pharmacopeial Convenhon, Inc. /I// /:t,+ Kw~& 
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an~cy.st~fXicr. ldcntify the peaks of the ten major alkamidcs 

in the chromatogram obtained from the ?i~st .stArtrio~~ by 

Packaging and storage-Prcservc in well-closed. light- 

rcsistnnt containers. 

comparison with the chromarogram obtained from S’/NII- 

tbrd ,so/ution 1. Calculntc the pcrccntagc of nlkamidcs in 

the portion of EtAir~rcetl prpreu Root Inkcn by the 

formula: 

lO( 1353)(C/W)(r,/t;)~ 

in which I.353 is the rcsponsc factor for hcxadicnoic 

acid isobutylamidc; C is the oonccnlration, in mg per 

mL, of USP 2E,4EHcxadicnoic Acid Isohutylnmidc RS 

in Statufard solrrtiott 2; W is the weight. in g. ol’ Echin- 

acea purpurea Root taken; ri is the sum of the peak 

rcsponscs of the rclcvant analytes obtained from the Test 

solution; and r, is the peak response obtained from Swan- 

dard solrifion 2. 

Other requirements--It meets the rcquircmcnts for Mi- 

crobial limits, Loss 017 dtying, Foreigtt organic matter. To- 

tal ash, Acid-insolrible ash, Pesticide rrsidrres. and l-lc0r~j 

metals under Echinacea ungustifolin. 

7EOOO65 (NAT) RTS-30094-2 

Add the following: 

Powdered Eclzinacea purprrrca 

m Powdcrcd Ed7inacea pwprrc?c7 is I;lchirtcr- 

cm purpurea Root reduced to a powder or 

very fine powder. 

4 

I,nI~eling-The label states the Latin binomial name 

and, following the official name, the part of the plant 

from which the arliclc was dcrivcd 

USP Reference standards (1 I)---USP Chlorogettit 

Acid RX IJSP Poudered Ecftinacea pttrpurea Extract 

RS. 

Botanic characteristics-Under a microscope, Ihc fol- 

lowing characteristics arc observed: vcsscls (80 X 30 

km) with slanted end walls and spiral or pirtcd sccon- 

dary walls; rectangular cork cells (I50 X 60 Km) with 

brown inclusions; rectangular parenchymatous cells (I 20 

X 30 Km), some pitted; clongatcd fiber cells having a 

narrow lumen with funnel-shaped end (20 lo 40 km 

wide); polygonal sclcrcids; a mclnnogcnic lnycr of var- 

iablc thickness, intcrsperscd bctwccn the ccl1 walls of 

~hc parcnchyma; and lignificd sclcrcids, vcsscls, and fi- 

bcrs. Starch is present; calcium oxalate and inulin crys- 

tals arc absent. 

Other requirements--It meets the requirements of the 

tests for Identification, Microbial limits, Loss on dqiq, 

Total ash, Acid-insoluble ash, Pesticide residues, Hra~:\ 

metals, Confent of rota1 phenols, and Content of alka- 

ntides under Echinacea purpurea Root. 

Powdered Eckinacea purpurea Extract--S$c briefing under , 
Echinacea angrt.rtijXia. I 

7800070 WA-0 RTS--30094-3 
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May-June 2000 

Powdered Echirtacea purpurea Extract 

1) Powdered Eclri~zctcecc pttrpurea Extract is 

prepared from dried Echimcen purpurecl Root 

by extraction with hydroalcoholic mixtures or 

other suitable solvents. The ratio of the starting 

crude plant material to Powdered Extract is be- 

tween 2: 1 and 8: I. It contains not less than 4.0 

percent of total phenols calculated on the dried 

bzis as the sum of caftaric acid (C,3H,209), chi- 

coric acid (C2zH,80,2), chlorogenic acid (C,,H,, 

0,), and echinacoside (C,,H,OI,). It contains not 

less than 0.025 percent of alkamides calculated 

on the dried basis as dodecatetraenoic acid iso- 

‘utylamides (C,,H,,NO). 

Packaging and storage- Preserve in tight, light-resis- 

timl containers, in a cool place. 

Labeling-The label states the Latin binomial name 

and, following the official name, the parts of the plant 

from which the article was prepared. The label also in- 

dicales the content of total phenols, the extracting sol- 

vent or solvent mixture used for preparation, and the 

raticl of the starting crude plant material to Powdered 

Extract. II meets the requirements for labeling under Bo- 

Iuni(.flI Extracts (565). 

LISP Reference standards (1 1 )-USP Cl~loro~ettic AuYl 

RS. IISP Pmdererl Echinocea put-purea Extract RS. 

Test solutiott, St~tt~hxl solruion I, Stnrrciurd sclltctiot~ 

2, Vevelopitt~ svlvetu q-stem, Spray reqetlt, and Pro- 

c&ure---Proceed as dirccred for Idmtificcctiotl tat U un- 

dcr Eclrittrrcerr purpttreu Root. but use Powdered Echitt- 

clcen pwpwert Extract to prepare the Tesr swlution 

B: The retention times of the peaks for chicoric and 

caftaric acids in the chromatogram of the Test solutiotz 

correspond to those in the chromatogram of Smttrhrd 

solution I, as obtained in the test for Cotltent of rorctl 

yi2enoi.s. 

Test solutirm--Proceed as directed under Powdered 

Ecltinucect mgtrstifotiu Extract, but use Powdered Ecflitl- 

men fxtrpttrea Extract. 

Procetiure--Prawxl as directed in the test for Cott- 

tent 0j Ir)t(rl $~~ls under Ecltinncert purpltreu Root. 

Calculate the percentage of each relevant oomponcnt of 

total phenols in the portion of Powdered Extract taken 

by the formula: 

25oOF( C/ W)( ri/rJ. 

in which W is lhc weight, in m g, of the portion of Pow- 

dcrcd ExK~ct taken, and the other terms arc as defined 

thcrcin. Calculate the perccntagc of total phenols in the 

portion of hWderd ExtrW taken by adding lhc indi- 

vidual pcrwitages. 

0 2000 The United Slates Pharmacopeial Convenlion, Inc. A// /<i&\ /I)~wIW/. 
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Content of alkamidcs- Add the following: 

Mol7ile phase, Storwkird solritiorl I, Stwrdrrrtl snlittion 

2. Test solr~tior~. and C/2~onfutoRr-Iil)l,i(, .v!,.rtrl,i-~‘rocccd 

as dircctcd in the test for Cor~lrrrr I$ trlk(l~nit/es under 

Ecl~it~c~cecc prrrpuren Root, but USC Powdcrcd I2hit~ncen 

~mrpurecl Extract to prcparc the Test solrltiotl. 

Eleuthero 

Prorecllcre-Proceed as dircctcd in the ICSI for Cmtcnt 

of o&amides under Echirzacen pl/rpurco Root. Calculotc 

the percentage of alkamidcs in the portion of Powdcrcd 

Extract tnkcn by the formula: 

)) Eleuthero is the dried rhizome with roots 

Elcutkrococtrs sertticosus (Rupr. ct Maxi t 

(Fam. Araliaceae) [Acnntl7opn7znx smticm 

Harms]. It contains not less than 0.08 percf 

of the sum of eleutheroside. B and eleuther 

side E, calculated on the dried basis. 

Packaging and storage-Prcscrvc in well-closed co 

tainers, protected from light. 
in which 1.353 is the rcsponsc factor for 2E,4E-hcxa- 

dicnoic acid isobutylamide; W is the weight, in g, of the 

portion of Powdered Extract taken; and the other terms 

arc as dcfincd therein. 

ptstifoliu Extract, and it meets the requircmcnts for 

I’ctckagiq amI Storage, Rcsidunl Solvetrts and Pesticide 

Residues under Ilotarrical Extracts (505). 

Eleuthcro; Powdered Eleuthero; Powdered Eleuthero Ex- 
tract. Because there are no existing NF monographs for thcsc 
articles, new monographs arc king prcvicwcti. The rcvcrscd 
phase liquid chromatographic procedure for the Conterlt of 4euth- 
m).tid(~.r B a/x/ E test arc based on annlyscs perform4 with the 
Nurlcosil RP18 brand of LI column. Typical rctcntion times for 
cleuthcrositlc R and eleuthcrosidc E arc 10.5 nntl 20.0 minutes, 
respectively. 

7E00200 (NAT) RTS-23602-3 

* 

Labeling-The label states the Latin binomial nan 

and, following the official name, the parts of the pla~ 

contained in the article. 

USP Reference standards (1 I)-USf PoM.dered E/e 

lithero Extract RS. 

Botanic characteristics- 

Macroscopic-The rhizome is knotty and of irrcgula 

cylindrical form with a diameter of IS to 40 mm. The 

hcartwood arca is light brown, and the connecting splints 

wood is pale yc)low. The bark is approximately 2 mtn’ 

thick and is firmly affixed to the xylem. The surfaceb 

gray-brown or black-brown, coarse, and longitudinal 

vallcculate and plicate. A broken rhizome particular 

inside of the xylem is coarse and fibrous. The fractur 

surface of the bark shows short thin fibers. Nurncro 

roots spring from the undcrsidc of the rhizome. Th 

roots are 35 to 150 mm long, cylindrical, and k 

with a diameter of 3 IO 15 mm. The surface of the 

is gray-brown to black-brown, is smoother than the 

zomc, and has longitudinal stripes. A 0.5-mm thin 

is tightly affixed to the pale ycilow xylem. A bro 
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, 

LOOZ/80 

auou 

auou 

fh/ba oog > 

aD!t-I[-SSaJd 

sa!ldwo=, 

~aays apa I(yJnd 0) sa!ldwoD 

sa!ldwo:, 

sa!ldwo:, 

saydwo3 

B/o1 > 

6/01> 

f3/001> 

I I 6 ow 

3idH % ~-9 :aso~~nJ~/p!sou~Jn~opnlj-a-z‘C-$ 

Oh L’L 

JapMod aLI!4 ‘UMOJq 

L :os-OP 

(‘4saJ4) WJ4 

‘puaoyy F?aJndJnd ~am~!yz~ 

alea-dx3 

~ua6y 6U!AJasaJd 

Ja!JJB=) 

laays-apa 0~ GU~JOCW~ sanp!saa apygsad 

ellauowps - 

‘~a\d snmo~ojr(yde)s - 

!I03 E?!yD!Jalf3S3 - 

‘peq .6au-tki12~6 JULIO put3 sayapeqoJaJu3 - 

!6unj - 

e!Ja-+DtZq 3qOJEIv - 

Ja$EfM U! &!l!qnlOS 

a3ua)sqng ah!gav ~0 ~uaquo=) 

spa p!yJass~ .jo ~ua)uo~ 

Gu!hrp uo ssol 

4wpi 

uogdyxaa 

N.E?N IlZ3!Ut?~O~ 

CO’ 1P8OS ‘JN-W!IJt/ 

91 11 EC6 19OXEl 
I. 1 I. 1 EC6 L-90 ‘Ial 

POOj l#QH JO4 pUe S~e~~~naW%llJel(d JO4 SlXJ$Xa )Ue[d 
sJ~e&mLJ!~e Ia anbgnaoa~Jeyd a!J&!npu!,l Jnod squeld ap s~!e~pg 


